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terms of RMS-equivalent voltage. The 
measurement results shall be properly 
adjusted for any instrument limita-
tions, such as detector response times, 
limited resolution bandwidth capa-
bility when compared to the emission 
bandwidth, etc., so as to obtain a true 
maximum composite measurement for 
the emission in question over the full 
bandwidth of the channel. 

(ii) A Commission-approved average 
power technique. 

TABLE 1 TO § 90.542(A).—PERMISSIBLE POWER 
AND ANTENNA HEIGHTS FOR BASE AND FIXED 
STATIONS IN THE 763–768 MHZ BAND TRANS-
MITTING A SIGNAL WITH AN EMISSION BAND-
WIDTH OF 1 MHZ OR LESS 

Antenna height (AAT) in meters 
(feet) 

Effective radi-
ated power 

(ERP) 
(watts) 

Above 1372 (4500) ........................................ 65 
Above 1220 (4000) To 1372 (4500) .............. 70 
Above 1067 (3500) To 1220 (4000) .............. 75 
Above 915 (3000) To 1067 (3500) ................ 100 
Above 763 (2500) To 915 (3000) .................. 140 
Above 610 (2000) To 763 (2500) .................. 200 
Above 458 (1500) To 610 (2000) .................. 350 
Above 305 (1000) To 458 (1500) .................. 600 
Up to 305 (1000) ........................................... 1000 

TABLE 2 TO § 90.542(A).—PERMISSIBLE POWER 
AND ANTENNA HEIGHTS FOR BASE AND FIXED 
STATIONS IN THE 763–768 MHZ BAND TRANS-
MITTING A SIGNAL WITH AN EMISSION BAND-
WIDTH OF 1 MHZ OR LESS 

Antenna height (AAT) in meters 
(feet) 

Effective radi-
ated power 

(ERP) 
(watts) 

Above 1372 (4500) ........................................ 130 
Above 1220 (4000) To 1372 (4500) .............. 140 
Above 1067 (3500) To 1220 (4000) .............. 150 
Above 915 (3000) To 1067 (3500) ................ 200 
Above 763 (2500) To 915 (3000) .................. 280 
Above 610 (2000) To 763 (2500) .................. 400 
Above 458 (1500) To 610 (2000) .................. 700 
Above 305 (1000) To 458 (1500) .................. 1200 
Up to 305 (1000) ........................................... 2000 

TABLE 3 TO § 90.542(A).—PERMISSIBLE POWER 
AND ANTENNA HEIGHTS FOR BASE AND FIXED 
STATIONS IN THE 763–768 MHZ BAND TRANS-
MITTING A SIGNAL WITH AN EMISSION BAND-
WIDTH GREATER THAN 1 MHZ 

Antenna height (AAT) in meters 
(feet) 

Effective radi-
ated power 
(ERP) per 

MHz 
(watts/MHz) 

Above 1372 (4500) ........................................ 65 
Above 1220 (4000) To 1372 (4500) .............. 70 

TABLE 3 TO § 90.542(A).—PERMISSIBLE POWER 
AND ANTENNA HEIGHTS FOR BASE AND FIXED 
STATIONS IN THE 763–768 MHZ BAND TRANS-
MITTING A SIGNAL WITH AN EMISSION BAND-
WIDTH GREATER THAN 1 MHZ—Continued 

Antenna height (AAT) in meters 
(feet) 

Effective radi-
ated power 
(ERP) per 

MHz 
(watts/MHz) 

Above 1067 (3500) To 1220 (4000) .............. 75 
Above 915 (3000) To 1067 (3500) ................ 100 
Above 763 (2500) To 915 (3000) .................. 140 
Above 610 (2000) To 763 (2500) .................. 200 
Above 458 (1500) To 610 (2000) .................. 350 
Above 305 (1000) To 458 (1500) .................. 600 
Up to 305 (1000) ........................................... 1000 

TABLE 4 TO § 90.542(A).—PERMISSIBLE POWER 
AND ANTENNA HEIGHTS FOR BASE AND FIXED 
STATIONS IN THE 763–768 MHZ BAND TRANS-
MITTING A SIGNAL WITH AN EMISSION BAND-
WIDTH GREATER THAN 1 MHZ 

Antenna height (AAT) in meters 
(feet) 

Effective radi-
ated power 
(ERP) per 

MHz 
(watts/MHz) 

Above 1372 (4500) ........................................ 130 
Above 1220 (4000) To 1372 (4500) .............. 140 
Above 1067 (3500) To 1220 (4000) .............. 150 
Above 915 (3000) To 1067 (3500) ................ 200 
Above 763 (2500) To 915 (3000) .................. 280 
Above 610 (2000) To 763 (2500) .................. 400 
Above 458 (1500) To 610 (2000) .................. 700 
Above 305 (1000) To 458 (1500) .................. 1200 
Up to 305 (1000) ........................................... 2000 

(b) For base and fixed stations oper-
ating in the 763–768 MHz band in ac-
cordance with the provisions of para-
graph (a)(5) of this section, the power 
flux density that would be produced by 
such stations through a combination of 
antenna height and vertical gain pat-
tern must not exceed 3000 microwatts 
per square meter on the ground over 
the area extending to 1 km from the 
base of the antenna mounting struc-
ture. 

EFFECTIVE DATE NOTE: At 72 FR 48861, Aug. 
24, 2007, § 90.542 was added, effective October 
23, 2007. 

§ 90.543 Emission limitations. 
Transmitters designed to operate in 

764 776 MHz and 794 806 MHz frequency 
bands must meet the emission limita-
tions in this section. 

(a) The adjacent channel power (ACP) 
requirements for transmitters designed 
for various channel sizes are shown in 
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the following tables. Mobile station re-
quirements apply to handheld, car 
mounted and control station units. The 
tables specify a value for the ACP as a 
function of the displacement from the 
channel center frequency and measure-
ment bandwidth. In the following ta-
bles, ‘‘(s)’’ indicates a swept measure-
ment may be used. 

6.25 KHZ MOBILE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
relative 
(dBc) 

6.25 6.25 ¥40 
12.5 6.25 ¥60 
18.75 6.25 ¥60 
25.00 6.25 ¥65 
37.50 25.00 ¥65 
62.50 25.00 ¥65 
87.50 25.00 ¥65 
150.00 100.00 ¥65 
250.00 100.00 ¥65 
350.00 100.00 ¥65 
>400 kHz to 12 MHz 30 (s) ¥75 
12 MHz to paired receive 

band 30 (s) ¥75 
In the paired receive band 30 (s) ¥100 

12.5 KHZ MOBILE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
relative 
(dBc) 

9.375 6.25 ¥40 
15.625 6.25 ¥60 
21.875 6.25 ¥60 
37.50 25.00 ¥60 
62.50 25.00 ¥65 
87.50 25.00 ¥65 
150.00 100 ¥65 
250.00 100 ¥65 
350.00 100 ¥65 
>400 to 12 MHz 30 (s) ¥75 
12 MHz to paired receive 

band 30 (s) ¥75 
In the paired receive band 30 (s) ¥100 

25 KHZ MOBILE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
relative 
(dBc) 

15.625 6.25 ¥40 
21.875 6.25 ¥60 
37.50 25 ¥60 
62.50 25 ¥65 
87.50 25 ¥65 
150.00 100 ¥65 
250.00 100 ¥65 
350.00 100 ¥65 
>400 kHz to 12 MHz 30 (s) ¥75 
12 MHz to paired receive 

band 30 (s) ¥75 
In the paired receive band 30 (s) ¥100 

150 KHZ MOBILE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

100 50 ¥40 
200 50 ¥50 
300 50 ¥50 
400 50 ¥50 
600–1000 30 (s) ¥60 
1000 to receive band 30 (s) ¥70 
In the receive band 30 (s) ¥100 

6.25 KHZ BASE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

6.25 6.25 ¥40 
12.50 6.25 ¥60 
18.75 6.25 ¥60 
25.00 6.25 ¥65 
37.50 25 ¥65 
62.50 25 ¥65 
87.50 25 ¥65 
150.00 100 ¥65 
250.00 100 ¥65 
350.00 100 ¥65 
>400 to 12 MHz 30 (s) ¥80 
12 MHz to paired receive 

band 30 (s) ¥80 
In the paired receive band 30 (s) ¥100 

12.5 KHZ BASE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

9.375 6.25 ¥40 
15.625 6.25 ¥60 
21.875 6.25 ¥60 
37.5 25 ¥60 
62.5 25 ¥65 
87.5 25 ¥65 
150 100 ¥65 
250 100 ¥65 
350.00 100 ¥65 
>400 kHz to 12 MHz 30 (s) ¥80 
12 MHz to paired receive 

band 30 (s) ¥80 
In the paired receive band 30 (s) ¥100 

25 KHZ BASE TRANSMITTER ACP 
REQUIREMENTS 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

15.625 6.25 ¥40 
21.875 6.25 ¥60 
37.5 25 ¥60 
62.5 25 ¥65 
87.5 25 ¥65 
150 100 ¥65 
250 100 ¥65 
350 100.00 ¥65 
>400 kHz to 12 MHz 30 (s) ¥80 
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25 KHZ BASE TRANSMITTER ACP 
REQUIREMENTS—Continued 

Offset from center 
frequency 

(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

12 MHz to paired receive 
band 30 (s) ¥80 

In the paired receive band 30 (s) ¥100 

150 KHZ BASE TRANSMITTER ACP 
REQUIREMENTS 

Offset from 
center 

frequency 
(kHz) 

Measurement 
bandwidth 

(kHz) 

Maximum ACP 
(dBc) 

100 50 ¥40 
200 50 ¥50 
300 50 ¥55 
400 50 ¥60 
600–1000 30 (s) ¥65 
1000 to receive band 30 (s) ¥75 (continues at 

6dB/oct) 
In the receive band 30 (s) ¥100 

(b) ACP measurement procedure. The 
following are the procedures for mak-
ing the transmitter ACP measure-
ments. For all measurements modulate 
the transmitter as it would be modu-
lated in normal operating conditions. 
For time division multiple access 
(TDMA) systems, the measurements 
are to be made under TDMA operation 
only during time slots when the trans-
mitter is active. All measurements are 
made at the transmitter’s output port. 
If a transmitter has an integral an-
tenna, a suitable power coupling device 
shall be used to couple the RF signal to 
the measurement instrument. The cou-
pling device shall substantially main-
tain the proper transmitter load im-
pedance. The ACP measurements may 
be made with a spectrum analyzer ca-
pable of making direct ACP measure-
ments. ‘‘Measurement bandwidth’’, as 
used for non-swept measurements, im-
plies an instrument that measures the 
power in many narrow bandwidths 
equal to the nominal resolution band-
width and integrates these powers to 
determine the total power in the speci-
fied measurement bandwidth. 

(1) Setting reference level. Set trans-
mitter to maximum output power. 
Using a spectrum analyzer capable of 
ACP measurements, set the measure-
ment bandwidth to the channel size. 
For example, for a 6.25 kHz trans-
mitter, set the measurement band-
width to 6.25 kHz; for a 150 kHz trans-

mitter, set the measurement band-
width to 150 kHz. Set the frequency off-
set of the measurement bandwidth to 
zero and adjust the center frequency of 
the instrument to the assigned center 
frequency to measure the average 
power level of the transmitter. Record 
this power level in dBm as the ‘‘ref-
erence power level’’. 

(2) Non-swept power measurement. 
Using a spectrum analyzer capable of 
ACP measurements, set the 
mesurement bandwidth and frequency 
offset from the assigned center fre-
quency as shown in the tables in § 90.543 
(a) above. Any value of resolution 
bandwidth may be used as long as it 
does not exceed 2 percent of the speci-
fied measurement bandwidth. Measure 
the power level in dBm. These meas-
urements should be made at maximum 
power. Calculate ACP by substracting 
the reference power level measured in 
(b)(1) from the measurements made in 
this step. The absolute value of the cal-
culated ACP must be greater than or 
equal to the absolute value of the ACP 
given in the table for each condition 
above. 

(3) Swept power measurement. Set a 
spectrum analyzer to 30 kHz resolution 
bandwidth, 1 MHz video bandwidth and 
average, sample, or RMS detection. Set 
the reference level of the spectrum an-
alyzer to the RMS value of the trans-
mitter power. Sweep above and below 
the carrier frequency to the limits de-
fined in the tables. Calculate ACP by 
substracting the reference power level 
measured in (b)(1) from the measure-
ments made in this step. The absolute 
value of the calculated ACP must be 
greater than or equal to the absolute 
value of the ACP given in the table for 
each condition above. 

(c) Out-of-band emission limit. On any 
frequency outside of the frequency 
ranges covered by the ACP tables in 
this section, the power of any emission 
must be reduced below the mean out-
put power (P) by at least 43 + 10log (P) 
dB measured in a 100 kHz bandwidth 
for frequencies less than 1 GHz, and in 
a 1 MHz bandwidth for frequencies 
greater than 1 GHz. 

(d) Authorized bandwidth. Provided 
that the ACP requirements of this sec-
tion are met, applicants may request 
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any authorized bandwidth that does 
not exceed the channel size. 

(e) For operations in the 764 to 776 
MHz and 794 to 806 MHz bands, all emis-
sions including harmonics in the band 
1559–1610 MHz shall be limited to ¥70 
dBW/MHz equivalent isotropically radi-
ated power (EIRP) for wideband sig-
nals, and ¥80 dBW EIRP for discrete 
emissions of less than 700 Hz band-
width. For the purpose of equipment 
authorization, a transmitter shall be 
tested with an antenna that is rep-
resentative of the type that will be 
used with the equipment in normal op-
eration. 

(f) When an emission outside of the 
authorized bandwidth causes harmful 
interference, the Commission may, at 
its discretion, require greater attenu-
ation than specified in this section. 

[70 FR 21666, Apr. 27, 2005] 

EFFECTIVE DATE NOTE: At 72 FR 48862, Aug. 
24, 2007, § 90.543 was amended by amending 
paragraph (a) by removing the tables titled 
‘‘150 kHz Mobile Transmitter ACP Require-
ments’’ and ‘‘150 kHz Base Transmitter ACP 
Requirements’’, redesignating paragraphs (e) 
and (f) as paragraphs (f) and (g), revising the 
introductory text, paragraph (b)(1) and 
newly redesignated paragraphs (f) and (g), 
and adding new paragraph (e), effective Octo-
ber 23, 2007. For the convenience of the user, 
the added and revised text is set forth as fol-
lows: 

§ 90.543 Emission limitations. 
Transmitters designed to operate in 769–775 

MHz and 799–805 MHz frequency bands must 
meet the emission limitations in paragraphs 
(a) through (d) of this section. Transmitters 
operating in 763–768 MHz and 793–798 MHz 
bands must meet the emission limitations in 
(e) of this section. 

* * * * * 

(b) * * * 
(1) Setting reference level. Set transmitter to 

maximum output power. Using a spectrum 
analyzer capable of ACP measurements, set 
the measurement bandwidth to the channel 
size. For example, for a 6.25 kHz transmitter 
set the measurement bandwidth to 6.25 kHz. 
Set the frequency offset of the measurement 
bandwidth to zero and adjust the center fre-
quency of the instrument to the assigned 
center frequency to measure the average 
power level of the transmitter. Record this 

power level in dBm as the ‘‘reference power 
level.’’ 

* * * * * 

(e) For operations in the 763–768 MHz and 
the 793–798 MHz bands, the power of any 
emission outside the licensee’s frequency 
band(s) of operation shall be attenuated 
below the transmitter power (P) within the 
licensed band(s) of operation, measured in 
watts, in accordance with the following: 

(1) On all frequencies between 769–775 MHz 
and 799–805 MHz, by a factor not less than 76 
+ 10 log (P) dB in a 6.25 kHz band segment, 
for base and fixed stations. 

(2) On all frequencies between 769–775 MHz 
and 799–805 MHz, by a factor not less than 65 
+ 10 log (P) dB in a 6.25 kHz band segment, 
for mobile and portable stations. 

(3) Compliance with the provisions of para-
graphs (e)(1) and (2) of this section is based 
on the use of measurement instrumentation 
such that the reading taken with any resolu-
tion bandwidth setting should be adjusted to 
indicate spectral energy in a 6.25 kHz seg-
ment. 

(f) For operations in the 763–775 MHz and 
793–805 MHz bands, all emissions including 
harmonics in the band 1559–1610 MHz shall be 
limited to -70 dBW/MHz equivalent 
isotropically radiated power (EIRP) for wide-
band signals, and -80 dBW EIRP for discrete 
emissions of less than 700 Hz bandwidth. For 
the purpose of equipment authorization, a 
transmitter shall be tested with an antenna 
that is representative of the type that will 
be used with the equipment in normal oper-
ation. 

(g) When an emission outside of the au-
thorized bandwidth causes harmful inter-
ference, the Commission may, at its discre-
tion, require greater attenuation than speci-
fied in this section. 

§ 90.545 TV/DTV interference protec-
tion criteria. 

Public safety base, control, and mo-
bile transmitters in the 764–776 MHz 
and 794–806 MHz frequency bands must 
be operated only in accordance with 
the rules in this section, to reduce the 
potential for interference to public re-
ception of the signals of existing TV 
and DTV broadcast stations transmit-
ting on TV Channels 62, 63, 64, 65, 67, 68 
or 69. 

(a) D/U ratios. Licensees of public 
safety stations must choose site loca-
tions that are a sufficient distance 
from co-channel and adjacent channel 
TV and DTV stations, and/or must use 
reduced transmitting power or trans-
mitting antenna height such that the 
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